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A MUTANT OF PBEUDOMOMAS, A STRAIN YZH, A2ilD A PROCESS 
FOR PRODUCING 851 YZB NUTRIKNT SOLUTION BY 
APPLICATION OF THX STRAIN 

?TEtJ) QF TWE INVENTION 

The present invention relates to the production of single 
cell protein from plant protein by fermentation or incubation, 
using large scale industrial type equipment. The single cell 
protein is produced hy the action of a mutant strain of 
pseuaomonas on plant- procein. The resulting product is a 
nutrient liquid or solution, or solid product made therefrom 
which is edible by humans and animals. 

BftCKfiRQUND OP THE INVENTION 
Fermentation is an ancient and widely practised art used 
to produce food and drink such as, sourdough bread, sauerkraut 
from cabbage, wine and beer. In some regions of the world 
where arable land is being increasingly used for non-food 
purposes, other food producing resources are looked for by 
means of the fermentation method. In the past, many 
microorganisms have been studied and attempts have been made 
to adapt them to industrial fermentation methods in order to 
produce proteins, in particular, single cell protein, which 
can be easily absorbed by the human body. 

United States Patent No. 4,877,739 discloses a group of 
autogenic antiammonia asotobacter designed as 051 yellow that 
is mutated from Azocobacter vinelandii, having the capability 
of antiammonia nitrof ixation. This microorganism can also be 
used for manufacturing a single cell protein liquid enriched 
in se, Zn, vitamin E (Ve) , vitamin B (vb) , vitamin K (vic) , 
anticancer and antiaglng tonic medicines. It also can be used 
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for making bacterial fertilizer, eel and anlrnal forage, 
additive, and antiseptic and binder, 

. Our invention dieclosee a prccese for manufacturing 

single cell protein from plant protein with a mutant strain of 

^ 5 pseuGomonas, or natural mutant or induced mutant of the said 

mutant strain. The resulting fermentation product, cither a 
nutrient solution, a solid nutrient product or a product 
derived ther^efrcm, is edible by humans and animals. The 
nutrient solution of the present invention has the effects of 
10 antiagtng, stimulating and improving hemogenesis in animals, 

protecting gastric mucosa of animals and humans, especially, 
inhibiting cancer cell growth in vitro and in vivo in animals 
and humans, even reverting the cancer cells tc their normal 
status. 

15 

fiTTMMARY OP THE INVENTION 

This invention provides a- method for producing a single 
cell protein nutrient solution rich in more than twenty amino 
acids as required by the human body and various trace elements 

20 by means of a mutant of pseudomonaB, or natural mutant and 

induced mutant thereof, in the conventional industrial 
fermentation method. The strain of the microorganism or 
pseudomonas, designated as strain YZH, is particularly useful 
• in manufacturing single cell protein from a soybean material, 

25 although it can also be used with other plant material such as 

starch, potatoes and sweet potatoes. Soybeans or soybean 
protein which has been incubated or fermented with strain YZH 
according to the present invention is effectively converted 
into a single cell protein which is easily assimilated by the 

3 0 human body. Typically, this fermentation is carried out in 

aoueous medium to oroduce a sinale cell orotein nutrient 
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solution herein designated as 851 YZH nutrient solution or 851 
YZH NS. As used herein, solution, liquid or nutrient solution 
means a true solution, or a suspension or mixture of a solid 
in a liquid to give a resulting solution - like fluid mass. 

The microorganism of this invention is a mutant of 
pseudomonas designated as strain YZH, said pseudomonas having[ 
all the identifying characteristics of the sample on deposit 
with the American Type Culture Collection, 12301 Parklawn 
Drive, Rockville, Maryland, 20852 and assigned A.T.C.C. 
Deposit No. 53980. 

This invention also relates to using the pseudomonas, 
strain YZH, in a conventional industrial fermentation process 
to produce a single cell protein nutrient solution comprising 
using pceudomonas YZH, or cultivated pseudomonas YZH as the 
single cell protein producing strain in a producing medium 
which may be a soybean, soybean derived protein or starch 
medium, or other media susceptible to the manufacture of 
single cell proteins. Additionally, the invention is also 
related to effects of the nutrient solution on mammals, 
including h\imans. 

BRTEF PggrRTPTTQW OF rHE DRAWINGS 

Fig. 1 is a diagram of the cellular growth of Human 
Gastric Adenocarcinoma Cell, MGC80-3 cell in vitro by the 
effect of 651 YZH nutrient solution, wherein the percentage is 
a concentration of the solution. 

Fig. 2 is a diagram of the cellular mitotic index of the 
MOC80-3 cells in vitro by the effect of 851 YZH nutrient 
solution. 

Fig. 3 is a view of the MGCeo-3 cells under a phase 
contrast microscope. 
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Fig. 4 is a view of the MGC80-3 cells which are treated 
with 15% 851 YZH solution, stained with hematoxylin-eosin 
(H.E.) under a phase contrast microscope. 

Fig. 5 is a scanning electron micrograph of the MGC80-3 
cells . 

Fig. 6 is a scanning electron micrograph of the MGC80-3 
cells which are treated with 20% 851 YZH nutrient solution. 

Fig. 7 is a transmission electron micrograph of the 
MGCBO-3 cell, wherein: 

N: nucleus Nu: nucleolus 

G: Gogli complex M: mitochondria 

ER; endoplasmic reticulum 
Fig. 8 ie a transmission electron micrograph of the 
MGC8 0-3 cells which are treated with 20% YZH nutrient 
solution. 

CgTAILgP PaSCTTPTTON QP THE IKTVENTTOM 

The microorganism of this invention is a mutant 
pseudomonas designated Pseudomonas YZH and having all the 
characteristics cf the sample on deposit with the American 
TYPe ^Iture Co llection and assigned A.T^C.C. Deposit No. 
53980 . The strain YZH is found in and separated from soybeans 
or soybeaui derived material. The characteristics of the 
strain YZH are that it is a straight rod light yellow in 
color, it has at least one flagellum, the thallus is of 0,5- 
0.7 X 1.2-2.0 urn in size, it is a chemosynthetic heterotroph, 
it is unable to produce water-soluble pigment, it does not 
have an ability to form intracellular poly- P -hydroxy butyrate, 
and to produce arginine dihydrolase, it does not have an 
action cf denitrif ication, it has the ability to reduce 
nitrates and to liquidize gelatine, it is obligately aerobic. 



N 



2020633 



zhe growth temperature is about 10-41*^C, the preferable PK 
value is 4.5-9.0, the content of guanine and cytoaine in DNA 
of the strain is 65.4-67.7 mol%, and the DNA of the strain 
contains a Y fragment which can be detected by a special Y 
5 fragment DNA probe. All the features as mentioned above are 

the differential features of the YZK strain compared to othei: 
gena of pseudomonas . When strain YZH is used in a nitrogen 
containing medium as taught in this invention, it can produce 
a single cell protein solution enriched in 'more than twenty 

10 amino acids and a variety of trace elements and vitamins. 

Analysis of 100 ml samples of the nutrient solution produced 
by YZH ia found to contain the following range cf substances: 
350-800 rag of amino acids, 0.2-0.5 mg of vitamin E, 0.05-0.1 
mg vitamin Bj/ 0.7-1.0 mg nicotinic acid (vitamin PP) or 

15 Niacin, 0.04-C.08 ppm Se, 0.2-0.5 ppm 2n, 0'^8-0.24 ppm Mo, 

0.08-0.24 ppm Co, 0.05-0.06 ppm Mn, 0,07-0.2 ppm Cu and 0.1- 
0.7 ppm ?e; 1.21-1.38 g dry substance, 1.21-2.2 g proteins, 
0.11-0.13 g lipids, and other substances. 

The process for producing 851 YZH NS through the use of 

20 the YZH pseudomonas includes the following steps: 

A culture medium for cultivating YZH is placed in a 
conventional fermentation tank which is ec[uipped with a mixing 
means and gas inlet /out let means so that the tank content can 
be homogenized and also aerated by the introduction of 

25 filtered aseptic air needed by YZH and other attendant 

microorganisms during the period of culturing. The culture 
medium is soybeans or starch or other suitadDle materials as 
provided herein- It is seeded in a two-step process using YZH 
seed culture as a seed culture for 38-54 hours. After the 

3 0 seeding is con^jleted, the resulting thallue is inoculated into 

^ a pre-autoclaved production medium of soybeans, starch or 
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other suitable material for a third continuous culture or 
incubation. The production medium can contain other materials 
such as nutritionally important trace elements in addition to 
soybeans or srarch as is described before- Once the thallus 
has been inoculated for about 24-72 hours with filtered 
aseptic air passing through the mass, incubation conditions 
are: aeration rate of 1:0.6 - 1 . 2 (mass/air) v/v min; mixing 
speed of 180-260 rpm; and the temperature of 28-38*'C- After 
the iiicubation is finished, the resulting cultured broth is 
auLocl aved and harvested. The broth (nutrient solution, or 
liquid) can be packaged directly to give a product suitable 
for human use. Alternative products can also be obtained to 
fulfill a variety of needs by means of other processing. For 
example, the culture solution can be centrifuged and 
precipitated and then filtered by a thin membrane or super 
filtration to give a product which is edible directly by 
humans and animals. 

Furthermore, the filtered solution may be further 
extracted with an organic solvent such as alcohol, acetone, or 
ethyl acetate, or extracted with column extractor such as an 
ion exchange column, or wide-aperture resin column to give a 
final prcduct, which contains a concentrated nutrition 
component . The culture solution can optionally be added in 
any convenient way into foods or drugs to produce a product 
containing 851 YZH pseudomonas. The solution can also be 
dried to give a solid product. The solution can be use as a 
replacement for wa::er and eggs in the baking of bread, cakes 
and the like, or other foods. The culture solution can 
also be used in cosmetic preparation- 

In the method described above, the following production 
media have been used. Components are listed by weight with 
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water making up the remainder. Proper amounts of trace 

elements necessary to the human body in addition to these 
media are added. The benzoic acid or eodium benzoate cam also 

be used in said media. The amounts of such elements are 
typically in the range of l.5-100ppm. 
1. Soybean medium 

Soybean 5-lOV 

or Soybean milk or bean cake 5 -15V 

(by weight of soybean) 

Yeasc extract 0.02-0.5% 

or yeaet powder 0.02-0.5% 

or peptone, beef extract 0.02-0.3% 

CaClj 0.05-0.25% 

KHjPo^ 0.02-0.1% 

KgSo^ 0.01-0.05% 

NaCl 0.01-0.04% 

NajMoO^ 5.0-30ppm 

NaaSeCj 2.5-15ppm 

ZnSo4 2.5-40ppm 

CoClj 5.0-20ppm 



2. 164 0 medium 

The medium 1640 which ie well known can also be used for 
Che culture of YZH pseudomonaa. 

The 851 YZH nutrient solution, used as is, or in any of 
its forms, possesses salutary effects including promoting or 
protecting the health of the animals, especially Inhibiting 
the growth of cancer cells in vivo and in vitro in animals and 
humans. In order to more fully demonstrate the salutary 
effects cf 851 YZH NS and its derivative, the following 
experiments and their results are presented. 
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Experiment 1= Xmti j-I^pid PftroxidatiVft Effect 

The oxygen free radical i hydroxy free radical and 
peroxide, especially lipid peroxide in the h\iman and animal 
bcdy can kill cells, and are believed to cause acute and 
chronic diseases and senility of humans and animals. Some 
foods or drugs having an effect of direct or indirect anti-. 
lipid percxide may be able to prevent cancers or tumors and 
senility cf humans and animals who do not have enough anti- 
peroxide activity or have a hyperactivity of lipid peroxide. 
(Harman, D Frt:e Radicals in Mcl, Biol, Aging & Diseases 19 84, 
Raven Press, New York, ppl-12) . 

Kunming mice weighing 17.8 ± 1.75g were used and randomly 
divided into several groups (A,B,C) of 10 mice each according 
to body weight. The control group was designated as gr^bup 
(A) . Mice from three groups were given the same diet. In 
addition, mice of group (C) were given 851 Y2H nutrient 
solution for 13 consecutive days, whereas groups (A) and (B> 
were given tap water. All mice were fasted on the 14th day. 
After fasting, mice of group (A) were administered paraffin 
oil (a solvent of CCI4) on the 14th day, intra peritoneally at 
about 4 p.m. The mice of group (B) and group (C) were 
administered with CCI4 intra peritoneally on the 14th day at 
4 p,m. The amount of administration was 1.87m mol/kg. 

On the 15th day, the animals were sacrificed and liver 
samples were prepared. Malonaldehyde (MDA) in the liver was 
analyzed according to the method of Hiroshi Ohkawa et al . 
(Anal. Biochem. 95:351-356 (1979)), 1,1,3,3- tetramethoxy- 
propane (Capan TCI, E,P, Grade) was used as the standard for 
the analysis of lipid peroxide. MDA was spectrophoto- 
metrically determined in n mol/g and the data were 
statistically analyzed (H±SD) . The results were given below: 
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Group 



No. of 
Mice 



MDA 



P value 



n mol/g liver Compared Compared 

to tc 

control CC14 

group (A) group (B) 



Control (A) 10 
10 CCI4 (E) 10 

CCI4 851 yZH(C) 9 



119.5 ± 27^2 

1698.9 ± 287.6 (O.OOl 

1350.2 ± 170.8 <0.001 



<0 .01 



The results indicate that 8 51 Y2H NS poseesees potent 
15 anti-liguid peroxide activity by siibstantially lowering the 

MDA level. This property might be useful in combatting aging. 

P.yip^T-iTnRnr Kffpni^ of 851 Y2H N5 OH the hemoalobln and 

ImjgQgytie 1iQta3 and el a wa-i f i nat, inn nf WBC of new-born mice 

20 Twelve pregnant Kunming mice were fed normal diet and cap 

water. After parturition, the twelve mice, with their 
respective newborn, were randomly divided into control group 
(A) and an 851 YZH NS test group (B) . The above noted mice of 
control grroup (A) were maintained on normal diet and tap 

25 water, mice of group (B) , however, had their diet supplemented 

with 851 YZH ^fS during the suckling period and after weaning. 
The test duration ran for 15 days after weaning. At the end 
of the IS day per-od, blood samples of the newborn mice were 
taken from the eyeballs of the newborn mice for analysis. The 

30 results were as follows: 
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Effect of 851 YZH NS on leucocyte total and hemoglobin 



5 



Group 


NO. 


Hemoglobin 


p* Total WBC P** 




Newborns 


(g.xtSD) 


(XlO/mm X±SD) 


Control 


(A) 34 


10 .0±1.2 


5.373±1.040 


851 YZH 


vB) 33 


10.7±1.0 


<0.01 6.279±1.910 f0.05 



10 * Compared with the control group. 

** Both tested, compared with the control group. 



TABIiE 3 

Effect of 851 YZH NS on classification of WBC 



X3 


Group 


No. 

Newborns 


Nutrophil 
(% x±SD) 


PI* Lymphocyte 
(% X±SD) 


P2* 




Control 


(A) 34 


56il0 


42±9 




20 


8 51 YZH 


KS(B} 33 


41±11 


(O.OOl 59ill 


<0.001 



♦ Compared wich the control group, both tested. 



The eibove data indicates that the feeding of 851 YZH NS, 
2 5 which contains more than 20 amino acid, several different 

vitamins and various trace elements, results in an increase in 
lymphocytes in the newborn mice which can be taken as a 
stimulation and improvement of a mouse's ability to produce 
these cells. 
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Exnfrlmi-Tir Thf>-flri>itMr effort nf e^-. v^u 4^-}, ,^,. 

to th#. gacr-r-jp ninr!r.aa of y^^ y. 

Sixteen male and female Wistar rats, weighing 220±20g, 
were used in this experiment. These rate were randomly 
divided into control group (A) and 8S1 Y2H NS (B) . Group (A) 
was fed a normal diet and given tap water. Group (B) had a 
diet containing 851 Y2H NS, each of them had about 8ml of the 
solution a day. After being fed for 15 days, two groups of 
rate had nothing to eat for 14 hours. Each rat was given 
2.5mg indomethacin, once daily, for two days. Two days later, 
the rats were sacrificed and their stomachs removed and washed 
and observed under the naked eye. 

Six rats m group (A), 2 rats in group (B) had acute 
bleeding in the gastric mucosa, but bleeding of nice in group 
<A) were significantly more severe. The bleeding in gastric 
mucosa of 6 group (A) rats and 2 group (B) rats were locally 
restricted as to being spotted, stripped or stretched. 
Diffuse haemorrhaging of the gastric mucosa occurred in 1 
group (A) rat. However, whereas the group (A) showed 6-12 
spot haenorrhages. the 851 Y2H NS group showed only 2-5 spot 
haemorrhages. These results indicate that the administration 
of 651 YZH NS can significantly reduce gastric mucosal 
bleeding. 



Twenty patients with chronic gastritis were diagnosed 
through pathological examinations. They were 21-62 years old, 
IC male and 10 female, and they all had obvious clinical 
symptoms • 
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All the patients were randomly divided into two groups, 
control group and test group, each group consisted of lO 
patients. The control group was administered with vitamin C 
for 21 days. The cest group was administered orally with 851 
5 YZH NS, three times a day, 80ml once, for 3 weeks. The 

results were given below: 



TABLE 4 



10 


SymptOTTis 


Control Group 
(n-lO) 




851 YZH NS Group 
(n-^lC) 






Cure Relief 


Ratio 


Cure Relief Ratio 


15 


abdcminal 
discomfort 


1/3 2/8 


36 


4/9 3/9 78 


20 


abdominal 
distension 


2/10 


20 


6/7 - 86 




acid 

regurgitation 


1/7 


14 


2/4 - 50 


25 


belching 


1/9 2/9 


33 


3/8 2/8 63 



nausea 

& vomiting 1/4 - 25 4/5 - 80 



anorexia 1/7 2/7 43 4/5 1/5 100 
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Ab noced above, con^ared with the control group, 851 YZH 
NS can improve the clinical symptoins of stomach disorder and 
relieve chronic gastritis. 

BXPeriment 5; Rffpct of asi YZH nn cancer r^n yt-ovrt-y^ 

8B1 YZH NS of our invention possessed a strong inhibition 
of carcinoma cell growth, for example human gastric 
adenocarcinoma cells, MOC80-3, cells. Said cello were treated 
individually with 10%, 15% and 20* 851 YZH NS tc give a good 
result. [See Pig. i and Fig. 2) . 

E XPerimPnt- fi- Effect: nf flSi on huma n eano^r ^oT| 

QbeerYfid — -.inrirr rhp electron mi nr-nanr,^^^ 

Human gastric adenocarcinoma, MGC80-3 cells, treated with 
15% 851 YZH NS showed that there was an evident morphological 
change in the cells stained with H.E. under phase contrast 
microscope (see Pig. 2 and Fig. 3). in Fig. 4 and Fig. 5 
scanning electron micrograph of the MGC80-3 cells showed that 
there were abundant filopodia existed at MOC 80-3 cell's 
margin and microvilli densely covered their cells surface. 
But after -he treatment of 20% 851 YZH NS, the microvilli at 
the cell surfaces disappeared. Said cells had long 
cytoplasmic projections and lamellipodia at the cell margins, 
and emerged with many wrinkle-like structures and bubbles. 

In Fig. 6 and Fig. 7, transmission electron micrograph 
shewed that the MOC80-3 cell was characterized with high 
nuclear-cytoplasmic ratio, irregular nuclear shape, large 
nucleolus, increasing heterochromatin and non -developmental 
organelles in cytaplaern, etc. After treatment with 20% 851 
YZH NS for about 7-9 days, the MOC80-3 cells had produced a 
series of ultrastructural changes similar to those of their 
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corresponding normal cell, such as che nucleus (N) was 
reg-jlar, nucleolus (Nu) lessened, heterochromatin reduced and 
euchromacln Increased. Golgi complex (G) and mitochondria (M) 
were developed and rough endoplasmic reticulum (RER) increased 
as indicated in Fig. l. The above results indicate that 851 
Y2H NS has the effect of inhibiting or killing cancer cells in 
vitro, even on reversing the cancer cells into their normal 
condition. The inhibition and killing action on the cancer 
cells will take place at 12-24 hours in the treat.nent of said 
nutrient solution. Those cells that are not killed are 
cultured in the nutrient solution continuously for about 7-9 
days . They can gradually change into their corresponding 
normal cells. 



TTvperimeT^t • 7 The T•«.«1l^^ mHrt* heterotrananl anmrlnn with 

MGCHO-T ^Alla ^n A r-PllR rreatftd with Tilt flfil Y 2 H N3 

Thirty Kunming mice, weighing 17.5 ± 1.65gi were randomly 
divided Into three groups (A,B,C) , each group having 10 mice. 

All the mice of groups (A) , (B) and C were given the 
MGC8C-3 cells at the left forelegs. After feeding for 14 
days, the mice were sacrificed. It was found that there were 
tumoriferoua cases at the left foreleg armpits of the mice of 
all groups. 

But. the mice of groups (A) and (C) were administered 
with the MGCBO-3 cells that were treated with 15% NS for 3 
days at the right forelegs. After the mice (20) were fed for 
3 days, 10 mice had small tubercles ac their right foreleg 
ambits . 

In addition, the mice of group (B) were given the MGCBO-3 
cells which were treated with 15% NS for 10 days, at their 
right forelegs. None of the mice had tumors. 
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The results indicate that 951 YZH NS has a strong 
inhibiting effect on cancer or tumor growth in animal body. 

Example 1 

A 5 ton fermentation tank, equipped with mixing and 
aeration means was charged to 40% capacity. The fermentation 
medium was a 10% soybesm medium consisting of, by weight, 
200kg soybean rhat is processed by selecting, washing, milling 
and removing the residue, 800g yeast extract, lOOOg KH2PO4, 
lOOg MgSC^, Skg CACQ , 400g NaCl, 20g Nfi MOp , SgN^ Sep , 20g 
ZaS04, 20c C0CI2/ 1kg benzoic acid and water. The inoculum was 
10% and consisted of a YZH pseudomonas cultured for 48 hours 
in a one-tenth weight of above mentioned medium in a 0 • 5 ton 
seed fermentation tank, which was charged with 200 kilograms 
of the fermentation medium mentioned above. The YZH 
pseudomonas was added in two stages as a first, second seed 
culture for about 48 hours. The inoculum was cultured at a 
temperature of 3 0*»C, stirring speed of 260 rpm and aeration 
rate of l:0.B v/v min (mass/air). After the seed culture was 
complete, the inoculum was added in the 5 ton fermentation 
tank for a third continuous inoculation. The fermentation 
medium emd inoculum were allowed to react in the fermentation 
tank for a period of about 48 hours. The resulting broth 
(nutrient solution) was then autoclaved at 90*C and 
atmospheric pressure for a half hour, bottled on an assembly 
line and autoclaved again at an elevated temperature for a 
half hour tc give the final product. Said final product, a 
solution, can be dried to give a solid product. Analysis of 
100 ml of the broth showed it contained 2.2% dry material, 
1.38% proteins, 0.13% lipids, 0.09% carbohydrates, and 
vitamins, and minerals as is shown in Table 5. 
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TABLE S 

Analyrical Report of 851 YZH NS 



Constituents Unit Amount Conatituents Unit Amount 



eaiDie pare 


g 


100 








water 


g 


97 . 8 


aspartate 


mg 


66 . 5 


protein 


g 


1 .36 


glutamate 


mg 


78.8 


la.pias 


g 


0 . 13 


serine 


mg 


34.9 


carbohydrate 


g 


0.09 


proline 


mg 




heat capacity 


Kcal 


7 .1 


glycine 


rag 


34 , 9 


ealole f ilDer 


g 




alanine 


mg 


41.2 


ash 


g 


0 . 60 


threonine 


mg 


31.5 








valine 


mg 


34 .3 








K 


tng 


59.5 


methionine 


mg 


15.0 


Na 


tr,g 


7.7 


ieoleucine 


mg 


24.0 


Ca 


mg 


4.9 


leucine 


mg 


30 .9 


Pe 


mg 


0.6 


tyrosine 


mg 


37,2 


2n 


mg 


0.3 


phenylalanine 


mg 


28.5 


Cu 


mg 


0.07 


lysine 


mg 


18.5 


Mn 


mg 


0.05 


tryptophan 


mg 


15.0 


Kg 


mg 


4.8 


hietidine 


mg 


17,1 


F 


mg 


27.7 


arginine 


mg 


42 .0 


se 


mg 


0.04 








myristic acid 












% 


7.1 


vitamin £ 


mg 


0.22 


palmitic acid 


% 


14 .3 


vitamin B2 


mg 


0.07 


stearic acid 


% 


75.5 


nicotinic 


mg 


0.81 


oleic acid 


% 


0.9 



acid 
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The uank used in example 1 was used* The fermentation 
medium was at 15% soybean milk medium (by weight of soybean) 
consisting of 850g yeast extract, llOOg KHjPO*, 250g MgSQ , 
4gCaCo3, 430g Nacl , aOgNagMoO^, 5g NajSeOj^ 15g ZnSO^, 15 C0CI3, 
1 kg sodium benzoate and water. The inoculum consisted of YZH 
pseudomonas (IV) added in two stages as a first and second 
seed culture for about 50 hours. The inoculum was cultured at 
a temperature of 27 *C stirring speed of 200 rmp and aeration 
rate of 1:1 v/v oiiu (mass/air). After the seed culture was 
finished, the inoculum was added in the 5 ton tank for a third 
continuous incubation. The fermentation medium and inoculum 
were allowed to react in the fermentation tank for a period of 
about 65 hours. The resulting cultured broth was autoclaved 
and harvested at 110® C and barometric pressure for about one 
hour and autoclaved again at 120*>C, and conventional pressure 
for 2 hours to give a final product, that is our nutrient 
solution . 
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TBS DiBODIKBOTS OP THE INVHNTIOK IM WHICH AN EXCLUSIVB " " 
PROPERTY OR PRIVILEGE IS CLAIKBD ARE DEFINED AS FOLLOWS: 

1. A nucant strain of peeudomonas identified as Y2H and 
capable of converting plant protein to single cell protein, 
said strain being a straight rod light yellow in colour, 
having at least one flagellum, a chemosynthetic heterotroph/ 
obli^at'oriJ.y aerobic, not able to produce water soluble 
pigment, and to fcrm intracellular polyhydroxy-butyrate, and 
to produce arginine dihydrolase, and to have no action of 
'^de^trif ication, and able to reduce nitrates and to liquidize 
gelatin^, the growth temperature being about 10-41«C, the 
content of guanine and cytosine in DNA of the strain being 
65-4 - 67,7 n\cl%, and the DNA ^ of the strain containing a Y 
fragment and/ said strain h aving idAnfifyip a charaeteriatics of 
th e sample on deposit with the American Type Culture 
Collectioa^ 12301 Parklaw Drive, Rockville, Maryland, 20852, 
and assigned A.T.C.C. Deposit No. 53980. 

2. A mutant strain as in claim 1 wherein the growth pH is 
4.5 to 9. 

3 . The mutant strain of pseudomonas in accordance with claim 
1 or claim 2, wherein said Y fragment in the DNA of rhp cryaHr. 
is detected by a special Y fragment DNA probe. 

4. A process for producing a single cell protein nutrient 
solution by using the mutant strain of pseudomonas as claimed 
in claim 1 or claim 2 as a solution production strain and 
plant protein containing medium being used in a fermentation 
procedure to produce said nutrient solution. 



10 
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Sr -The-proceos in accordance with ' claiTn~4r said 
plant protein containing medium is an aqueous medium 
comprising (by weight) ; 
Soybean medium 

Soybean 5-10* 
or Soybean milk or bean cake 5-lSV 

(by weight of soybean) 
Yeast extract 0.02-0.5% 
or yeast powder 0,02-0.5* 
or peptone, beef extract 0,02-0.3* 
^'^^'^i 0.05-0.25* 
^aP°« 0.02-0.1* 
^3^0* 0.01-0.05* 
^^^^ 0.01-0.04* 
15 Na^MoC^ 5.0-3 0ppm 

N*aSeO, 2.5-15ppir 

2.S-40ppm 
S.0-20ppm 

^° 6. A nutrient solution comprising an aqueous solution of 

single cell protein and trace elements, said nutrient solution 
being obtainable by fermentation of a plant protein containing 
medium described in claim 5, with a _ mutant strain of 
peeudomonas Identified flR Y7K and capable of converting plant 
25 protein to single cell protein, said strain being a straight 

rod light yellow in colour, having at least one flagellum, a 
chemosynthetic heterotroph, obligatorily aerobic, not able to 
produce water soluble pigment, and to form intracellular 
polyhydroxy-butyrate, and to produce arginine dihydrolaee, and 
3 0 to have no action of dentrif ication. and able to reduce 

, nitrates and to liquidize gelatine, the growth temperature 
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"beirig about 10-41'*C, the growth pH being 4,5 - 9.oV the 
content of guanine and cytosine in DNA of the strain being 
65.4 - 57.7 moi%, and the DNA of the strain containing a Y 
fragment and gaid strain having identifying characteristi cs of 
the sample on deposit with the /American Ty pe Culture 
Collection, 12301 Parklaw Drive, Rockville, Maryland, 20852, 
and assigned A.T.C.C. Deposit No. 53980. 

7. The nutrient solution in accordance with claim 6 for use 
as a medicament having an anti -aging effect in mammals. 

8. The nutrier.t solution in accordance with claim 6, for use 
as a medicament having the effect of stimulating and improving 
hemogenesis in mammals. 



9. The nutrient solution in accordance with claim 6, for use 
as a medicamenr having a therapeutic effect on stomatic 
disorder in mammals smd humans. 

IC. The nutrient solution in accordance with claim 6, for use 
as a medicament having an effect of inhibiting cancer cells 
growth and reversing the cancer cells into normal ceils in 
mammals and humans . 



11. The nutrient solution in accordance with claim 6, for use 
as a medicament having a therapeutic effect on acute bleeding 
of the gastric mucosa in mammals. 



12. A product containing the 
claim 6 as an additive or a 
foods or drugs. 



nutrient solution as claimed in 
replacement in humsm or animal 



13 . A product containing the mutant strain of pseudomonas 
claimed in claim 1 or 2 as an additive or a replacement 
humam or animal foods or drugs . 




Pig. 1 




rig. 4 




Pig. 5 





Fig. 6 
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Fig. 7 
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Fig. 8 



